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Introduction
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• Biofiltration
• Biofiltration in Buildings
Formaldehyde Reduction Reaction Scheme 
Methodology – Environmental Chamber
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• Volume = 800-ft3 (22.6-m3)
• Temperature = 73-ºF±4-ºF (23-ºC±2ºC) 
• Relative Humidity = 50%±5% 
 ASHRAE 145.1
 Hydronic System
• Leakage rate = 0.016 ACH (average)
 0.03 ACH (acceptable by ANSI/AHAM AC-1)
• Natural Decay = -0.038-h-1 (average)
• Background VOCs 1st 2nd
 Toluene = 25-ppbv 710-ppbv
 Freon-11 = 380-ppbv 410-ppbv
 Acetone = 28-ppbv 16-ppbv
Methodology - DAQ
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Methodology - GDS
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Gas Dispersal System with the syringe filled with toluene placed in the 
syringe pump, and the atomizing nozzle at the tip of the syringe. 
Results - Temperature
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Results – Relative Humidity
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Results – Pressure Drop
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Results – Toluene Decay
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• Biowall: 5-mL Injection (peak =45±5-ppm)
• Biowall: 5-mL Multi-Injection (each peak =45±5-ppm)
Results – Toluene Decay
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• Biowall: 5-mL Multi-Injection (each peak =45±5-ppm)
• Growth Media: 5-mL Injection (peak = 45±5-ppm)
Analysis – CADR
July 11-14, 2016 12Purdue Conferences
• Using Least Square Optimization Method for 
Curve Fitting
Analysis – Ventilation Requirement
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• Ventilation Requirements 
• Based on ASHRAE 62.2 standard - Ventilation and Acceptable Indoor Air Quality in 
Low-Rise Residential Buildings
Analysis – Ventilation Requirement
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Analysis – Potential Energy Savings
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• Air Characteristics (∆ T, ∆ RH, and ∆P)
• Toluene Decay for Biowall (5-mL vs 1-mL vs 0.2-mL injections)
• Toluene Decay for dry and wet Growth Media
• Potential Energy Savings 
Questions?
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